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EFFECTS OF ABANDONED LEAD AND ZINC MINES AND TAILINGS PILES ON

WATER QUALITY IN THE JOPLIN AREA, MISSOUR]

by James H. Barks

Lo forence

» [

U.S. GEOLOGICAL SURVEY

Water-Resources Investigations 77-75

Prepared in cooperation with

the Ozark Gateway Council of Governments

August 1977




In June 1972 the dissolved-solids concentration in water from Webb City
Well No. 10 was 840 mg/L. This well is located near the mining belt and the
high dissolved-solids content indicates the possibility of mine-water
contamination of the deep aquifer on the east side of Webb City. This well
has been abandoned as a source of municipal water because of the high
mineralization of the water (Raymond Lawrence, Supt. Webb City Water Dept.,
oral commun., 1976).

SURFACE WATER

Center Creek, Turkey Creek, and Short Creek drain about 70, 18, and 5
percent of the mining area, respectively. Some physical and hydrologic
characteristics of these streams are given in table 6. A1l three streams
flow westward and are characterized by alternating pools and riffles, and
mixed sand, gravel, and boulder bottoms.

The lower part of Center Creek, the largest of the three streams, flc.._
through the northern part of the mining area and into the Spring River near
the Missouri-Kansas state line. Most of the baseflow originates in the
headwater area, with little or no increase and some losses in the lower
reach (Feder and others, 1969, p. 54). About 1,970 acres of tailings piles
having a total volume of approximately 38 million yd3 (cubic yards), cover
the lower part of the basin (Joseph R. Miller, Ozark Gateway Council of
Governments, written commun., 1977). Most of these tailings are in the
Oronogo-Duenweg mining belt. Discharges from at least three flowing mines
enter Center Creek.

Turkey Creek, south of and parallel to Center Creek, flows through the
northern part of Joplin and into the Spring River in Kansas, just across the
state line. It is located in the center of the mining area. Tailings piles
are scattered throughout the basin and cover an area of about 600 acres, with
a total volume of about 10 million yd3. The flow and quality of water in
Turkey Creek are greatly altered by sewage plant discharge at Joplin,
industrial discharges, and mine-water discharge from at least one abandoned
mine.

- . Short Creek, south ofand parallel to Turkey Creek is a small stream that
originates just west of Joplin. After crossing the state line it flows .
4.3 mi (miles) in Kansas before entering the Spring River. Although Short
Creek has a total drainage area of 18-mi2 (square miles) only about 7.6 mi?
contribute to the flow at the state line. .Mining activities in the upper-part
_of the-basin have left about 185 acres (2.9 million yd3) of tailings piles
scattered on the surface. ST

Tailings Areas

The distribution and size of tailings piles on the surface generally
correspond to the distribution and size of mines beneath the surface. However,
some of the ore was removed from the area for processing and some of the
tailings have been removed to be used for road surfacing and railroad ballast,
or ground into sand for sand blasting. The greatest concentration of tailings
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ASSESSMENT OF WATER RESOURCES IN LEAD-ZINC
- MINED AREAS IN CHEROKEE COUNTY, KANSAS,

AND ADJACENT AREAS

U.S. GEOLOGICAL SURVEY
Open-File Report 84-439 .- 5t
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LOCATION SHALLOW WELLS INTERMEDIATE DEPTH WELLS DEEP VELLS
HISSISSIFPIAN 0PEN TO MISSISSIPPIAN CPEN ONLY TO ORDOVICIAN
AND ORDOVICIAN
VITH MGS LOG #s VITH MGS LOG #s WITH MGS LOG #s
TOWNSHIP 27 1,400 TD 250" | #22,404 Csq, 21' 1D 500’ | #16,096 Csq, 3420 1D 1,228
RANGE 32 7,801 D 175' | #1,900 TD 950" | 912,632 Csg, 400' 1D 1,402
17,88% 0 287’ 15,171 Csg. 405" 1D 1,402’
18,925 (Csq, 165" TD 145 #6,238 Csg, 375' 1D 1,376
18,919 D 125 8,645 Csq, 349 1D 1,390
17,927 0 300’
¥7,521 ™ 180’
M, 307 D 200’
TOWNSHIP 27 7,799 1D 250" | ¥1,953 D 903 | 43,069 990
RANGE 33 18,921 TD 131" | #1,961 s, 350' 1D 931" | #9,220 Csq, 410' 1D 1,245
13,105 TD 203' | 42,834 Ceg, 908' TD 909" | #4,227 (Csq, 452' 71D 1,300’
15,811 ™ 319 $4,770 D 1,000
18,297 S 2 sw,sw 1D 270 23,002 Csg. S41' 71D 1,092’
TOWNSHIP 27 1,992 S ¢ TD 244" | #1,988  Csg, 478" 1D 911’ | #12,698 Csqg, 472' 1D 1,599’
RANGE 34 $1,990 €2 MEME TD 203 | #14,394 Csg, 354 TD 920' | 812,554 Csq, 400" 1D 1,415
1,994 S2_ D 218 73,040 Csq, 400"  TD 1,340
TENSHIP 28 85,349 D 323 24,316 Csq, 450' TD 1,230,5'
RANGE 37 $9,100 TD 313 #15,436 Csq. 459"  TD 1,473
19,097 ™ 331 12,731 1,415
19,148 ™ 705 842,035  fas, 33 1D 1,715
19,167 ™ 207.5'
19,071 0 208’
47,772 Csq, 11" 1D 247
19,161 215
19,166 D 219
19,113 ™ 217.5
TOUNSHIF 28 19,151 TD 195" | 92,730 Csq, 302 TD 900' | #26,581 Csg, 450'  TD 1,500
RANGE 33 §4,041 TD 335" | 43,248 Csg, 390" TD 925' | 827,468 Csa, 450" 7D 1,450’
#4,283 TD 210" | 89,240 Csq, 425  TD 925' | #25,183 Csq, S05' 1D 1,510’
$10,788 Csa, 44'  TD 350' | #9,558  Csq, 400"  TD 930 | #27,321 Csq, 520' 71D 1,455
10,128 TD 252" | #4,678 Csq, 425' D 950! | #12,600 Csg, 420" 1D 1,200'
29,286 Csqg, 35' 7D 230" | #14,314 Csg. 310' 7D 898’
#23,313 Usg, 20' 1D 220"
112,294 Csg, 26' 1D 247
19,999 Ceg, 58.5' TD 247
119,434 D 260"
TOWNSHIP 29 $17,200 Csa, 3&8'  TD 315' | #9,272 D 406' | #28,244 Csq, 550° 1D 1,100’
RANGE 32 18,401 D 255’ 014,906 Csq, 433 1D 1,335
#11,787 Csq, 40'  TD 227’ 428,302 Csg, 550' TD 1,225
1,821 D 248
0,271 D 248,5'
17,350 T 290
14,278 1D 300"
8,288 0 345
1,110 ™ 335
24,085 ™ 324
24,008 ™ 217
11,074 ™ 324
14,271 w2
29 S°Q Th I
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TARLE 21.,--WATER-QUALITY DATA FOR HMINES

HAP

ALKA= C(uio-
HUN= LINITY SULFATE RIDE,
NER 0are FIELD OIS~ DIg-
IN ce (WG/L  SOLYED  SOLVED
F1G=  STATION NUMBER SARPLE As (HG/L (rGIL
URE 3) CACO3) a3 SO0O) AS CL)
30 37010809445520L 81-12-08 -- - .-
81-12-08 -- -- .-
§1-12-0% -- -- --
81-12-08 260 450 25
32 370233094472501 31-11-20 -- - --
81-11-20 120 500 <5.0
811120 -- -- .-
1-11-20 -- -- --
8111220 .- -- --
81-11-20 -- -- --
8111-20 .- -- --
811120 -- -- --
81=11-20 -- -- --
82-03=16 140 630 10
82-03-16 -- -- --
82-03=16 150 640 9.2
12-03-18 -- -- --
82-03-16 150 640 9.7
13 37005609451110L 81-11-19 180 480 <5.0
34 370146094465401 82-03=17 5.0 1500 13
82-03-17 -- -- --
12-03-17 -- -- --
82-03-17 -- -- --
12-03-17 2 1700 36
35 370109094510701 81-08-13 130 170 2.0
81-11=19 es 130 <3.0
36 370120094505301 82°03-17 120 260 Led
82-C3-17 -- -- b
. 82-03-17 -- -- --
82-03-17 -- - --
31 370232094460101 B82-03-12 8¢ 460 .2
82-03-18 -- - i
82-C3-18 290 1600 8.2
82-G3=18 -- - .
2l OAMARAARRARIER 4 A 06 001 1NN D & S0P 2160 Slbnniz 1200
Alikdiefiel) 2 140 s

SOLICS,
fLUQ- SILICA, AESIDUE
RIDE, 018~ AT 120

Dls- SOLYED  DEG. €
SOLVED (HGIL ots~-
(HG/L AS SOLYED
AS F) $102) (MG L)

b 1 180
- 14 [ 31}
o2 11 -
o2 i1 .-
o2 11 bl
.- 14 843
1.) 18 -
1.2 17 -
o7 6.0 3s0
.- 1.0 351
.8 7.0 3534
.7 8,0 7%
1.7 8.0 --
PURETLY &y sl VY Do m 0. s~ Lol
o 9.0 L34

IN SHALLOW AQUIFER--CONTINUED

HITRQ~-
wIN,

NITRATE
013~

SCLVED
(ré/tL

AS N)

.20

10

.20

ARSENIC
O1s-

SOLvED
(ue/L

LS A%)

]

0

0

10
10
10
20

20
0

0

0

10

SARIUN, CRONJUM
‘018~ "R 8 B
$CLveEo $oLvED
(UG /L (UG 7L
AS Ba) sy CO)

100 0

0 3

0 [}

0 4

100 $

100 1

0 3

4} 2

¢ 0

100 12

0 5

100 58

sllalialt 4 30 Bes2 et IRy @

-- 0

20
Too ety | S
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TABLE 21, -~WAYEN-QUALITY DATA FNR MINCS TN SHALLDW AQUIFER-~CONTINUED

HAP HANGA= SELE-
NUM-= :0FPER,  lEON, LEAC, NESE, NTUN, 1INC,
BER DATE oIS~ 0ts- 01s- 0ls~- 0rs- [ 2§
(IN oFf SOLYED  SOLVED  SOLVED SOLYED  SOLVED  SOLVED
FlG- STATION NUMBER SANPLE (UG /7L (uG/L uG/L (uG/L {uG/L (UG /L
URE 3) A CU) AS FE) AS PB) AS nN) AS SE) AS IN)
10 37010809445520% 81-12-01% .- == - = .. .=
81-12-08 -- -- .- -- .- --
$1=1¢-08 -- -- -a .= ae .
81=-12-08 20 2100 0 &10 H 0
12 370213094472501 81-11=20 -- -- - .- - .w
81=-11=20 0 10 o] 70 3 5400
81=11-20 -- -- .- - .- --
Bl=11-20 -- -- -- .- .- --
81=11-20 -- -- -- -- -- --
81-11-20 - - - - .- --
31-11=20 - .- - -- .- .-
B1=11=20 .- .- .- -- .- --
81-11=20 - -- -- -- - --
82-01-14 20 30 Q 10 [} 4600
82-03-14 -- -- -- -- -- --
82-0)-16 10 20 0 30 S 4800
82-03-14 - -- -- - -- .-
82-0)=1¢ 0 10 0 R0 $ 4700
13 37005609451L1101 d1-11-19 10 1500 0 430 b 110¢C
14 370146094465401 82-03-17 10 30 19 2300 k6 9240
82-0)=17 -- - -- -- -- --
82-03=17 -- . .- - -- -
82-03-17 -- - .- - . --
82-03=17 20 20 0 890 " 900
15 370L09094510701 &1-08-1) 10 40 0 T30 0 180
B1=t1=19 -- -- .- -- - -
16 370120094505301 82-03-17 10 10 0 230 2 4200
' 12-03=17 -- -- -- -- .- .-
: $2-01-17 -- - .- -- .o .o
32-03=17 -- -- - oo - -
A7 370232094486010)% B82-03-18 10 50 0 40 7 $30
82-03~-18 .- -- .- - . e
32=0)-1¢ 0 €4000 10 2600 12 22000
82-03-18 -- -- -- -- --

SOOI |BOR Y] VR 40 2 '°*~’<““"'°°"—"-“*~‘*—"§'—“°M-‘,’m

10 1400 40



